Characterization and expression of the gene for the human Fc receptor gamma subunit. Definition of a new gene family.
The high affinity IgE receptor, Fc epsilon RI, is one of the key molecules involved in allergic reactions. It is a tetrameric complex (alpha beta gamma 2). The gamma chains from Fc epsilon RI are also subunits of other Fc receptors. We have isolated, characterized, and sequenced the gene for the human gamma chain of Fc epsilon RI. It consists of five exons and spans 4 kilobases. The leader sequence is encoded by two exons, the second of which also contains the short extracellular domain, the hydrophobic transmembrane region, and the beginning of the cytoplasmic tail. Three short exons encode the remaining of the polypeptide and the 3'-untranslated flanking sequence. The transcription initiation sites have been mapped. Comparison between the gene structures of the gamma chain of the Fc receptor and of the zeta chain of the T-cell receptor indicates that these genes have evolved from a common ancestor by duplication and that they define a new gene family. In addition to being localized on the same chromosome, both genes show an analogous organization of their exons. A high level of homology is found in three of their respective exons, and the splice sites between them are identical. Furthermore, gamma and zeta chains are essential for surface expression of their respective receptors. Therefore, gamma chains of Fc receptors and zeta chains of T-cell receptors may also define a new family of functionally related polypeptides. Expression studies in COS cells show that the human gamma chain alone is sufficient to achieve expression of the human alpha chain on the cell surface, whereas both beta and gamma chains are required for the surface expression of the rodent alpha chain.